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改变微乳体系的组成可以在一定程度上调变 Pd 粒子的大小(5-30nm)及 SiO2
层的厚度(5-35 nm)。H2PdCl4 浓度和微乳体系中水的量的增加，增大了 Pd
粒子的粒径；正硅酸乙酯量的增加，增大了 Pd@SiO2 粒子中 SiO2层的厚度；
而微乳体系中油相正己醇量、NH4OH 量和 NaBH4 量的改变影响 Pd@SiO2
粒子的分散状态。 
2. Pd@SiO2 具有碳碳双键加氢活性。反应活性随着反应物分子增大而









































Because of their extremely small size and large specific surface areas, nanoparticles 
sometimes show novel catalytic and other properties significantly different from those of the 
bulk materials. Microemulsion is one of the efficient systems, in which the nanoparticles 
prepared usually possess a narrow size distributions, and the manipulation is quite easy.  
The work in this thesis includes two parts. PartⅠdescribes a synthetic method of silica 
-coated Pd nanoparticles (Pd@SiO2) using a water-in-oil microemulsion system. The 
influence of preparation parameters on the size and the morphology of the particles has been 
discussed and the catalytic properties of produced Pd@SiO2 for hydrogenation of three 
alkenes has also been studied. In Part Ⅱ, the studies on the changes of the outer morphology 
and the inner channel structure of the mesoporous silica materials caused by the addition of 
organic additives to a conventional preparation system have been carried out by using TEM, 
HR-TEM, SEM, XRD and N2-adsorption measurement. The major results are outlined as 
follows: 
1. Pd@SiO2 nanoparticles can be  been synthesized in a water-in-oil microemulsion com 
-posed by cetytrimethylammonium bromide (CTAB) / hexanol/water. The sizes of the Pd 
particles and the thickness of the silica layer could be varied from 5-30nm and 5-35 nm 
respectively by modulating the preparation parameters including the concen -tration of 
H2PdCl4, TEOS, water, hexanol, ammonia, sodium borohydride .  
2. Pd@SiO2 nanoparticles show catalytic activities for hydrogenation of alkenes, such as 
cyclohexene, cyclooctene and crotonaldehyde. The hydrogenation activities of Pd@SiO2 
increase with the decrease in the dimension of Pd nanoparticle. In the studies with differ 
-ent reactants, it is found that the bigger alkene molecules give the lower activities of 
hydrogenation,while the smaller alkenes show the higher one. 
3. The shape of the mesoporous silica can be transferred from sphere into helical rod and then 
into hollow sphere by adding organic additives to a conventional preparation system consis 
-ting of CTAB /TEOS/water. For the nanosized silica rod, the array of inner channels twists 
along the rod axis. 
4. The nature and the amount of the organic additives , the preparation temperature and the 
gel alkalinity are key factors which control the morphology of the produced mesoporous 
silica . 1-Alkanol is more effective than 1-alkylamine as the organic additives. Alkane is 
almost ineffective for this system.  
5. The silica nanorods prepared in the presence of 1-alkanol incline to elongated with the 
increase in the alkyl length of 1-alkanol from C3 to C8, while the amounts of additives 
necessary for forming rod-like products decrease.  
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